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Abstract   
 
Molecular chemosensors (MCS) has emerged in the field of analytical chemistry 
as an application of molecular recognition. Research on MCS has become one of the 
current scientific fronts due to its unique importance in probing the composition and 
structure of environmental or biological microscale systems. Rhodamine-based dyes, 
known by their excellent spectroscopic properties of large molar extinction coefficient 
and high fluorescence quantum yield, have found applications in the study of complex 
biological systems as molecular probes. In this dissertation, I would develop some 
new optical chemosensors on the basis of previous work of predecessor. These 
chemosensors, in which rhodamine B spirolactams play the role as receptor for 
mercury ion, have important worth in design principle and practical application. This 
dissertation consists of five chapters summarized as follows: 
 
In chapter 1, a general introduction to optical molecular chemosensors was 
presented. Emphasis was paid on the developments of optical molecular 
chemosensors for mercury ion and the research progress on rhodamine spirolactams. 
Based on referring to the relative literatures, the objective of this dissertation was 
proposed.  
 
In chapter 2, the spectral character of rhodamine B spirolactam phenylyhiourea 
compound as optical molecular chemosensor for mercury ion was studied. The 
Hg2+-promoted reaction of thiosemicarbazide to form 1,3,4-oxadiazoles would serve 
as the foundation for a novel chemodosimeter for Hg2+ in aqueous solution. Then, the 
effect of derivatives on the sensing performance for mercury ion was investigated. 
Because the Hg2+-promoted reaction above-mentioned is nonreversible, the 

















In chapter 3, the spectral character of rhodamine B thiohydrazide as optical 
molecular chemosensor for mercury ion was studied. In this instance, the strong 
coordination preference between probe molecule and mercury ion was employed for 
the recognition of target analyte. A colorimetric method for mercury ion in aqueous 
solution was proposed. The experimental result indicated that the probe exhibited 
remarkable optical response to mercury ion with high selectivity from other common 
cations in aqueous solution. Based on the fact, a chelation-enhanced fluorescence 
method was proposed for the determination of mercury ion. A number of 
chemosensors for mercury ion previously reported are based on fluorescence 
quenching as mercury ion is known as a fluorescence quencher. As for practical 
detection, fluorescence enhancing method is more sensitive than fluorescence 
quenching method. As the sensing of mercury ion can be performed in aqueous 
solution over a broad pH range in the presence of coexisting common cations with 
high concentrations, the method has the merits of easy operation and applicability.  
 
 In chapter 4, the spectral character of rhodamine B dithiospirolactone as 
differential optical molecular chemosensor for the thiophilic metals such as mercury 
ion and silver ion was studied. The developed probe exhibited the following 
characteristics: first, the probe was easily synthesized; second, the probe showed 
favorable, differential spectrum responses towards Hg2+ and Ag+ in aqueous solution, 
while never showed any spectrum changes upon addiction of alkali metals, alkaline 
earth metals or other transition metals ions; third, the new absorption spectra induced 
by the target species almost did not change in the pH range from 2 to 7, which 
provides a great convenience for the practical application. 
 
In chapter 5, some unsuccessful examples in my experiments were summarized. I 
hope it would be helpful for other people who engage in the research of this field. 
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